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Abstract

Al-driven automation generates broad-based social benefit
only if technical gains become visible, durable, and pub-
licly claimable. We develop a policy-facing stress test by ex-
tending a standard task-automation growth model with an Al
capability parameter that raises productivity on automatable
tasks while holding the set of tasks fixed. The exercise is in-
tentionally limited: it is not a forecast of Al timelines or a
full welfare analysis, but a way to identify which institutions
determine whether Al rents can support broad transfers. Cal-
ibrated to U.S. quantities, the model shows that capability
alone is not decisive. Public capture, deployment costs, au-
tomation scope, and market structure jointly determine when
Al gains become shareable. The main policy lesson is that
moving from low to moderate public capture (33%) can sub-
stitute for substantial Al capability growth, while pushing
capture further to full nationalization yields smaller gains, es-
pecially if deployment or safety costs are high. Competition
policy also has distributional consequences: opening concen-
trated Al markets may improve fairness and resilience, but
can reduce the rent pool unless alternative public-claim insti-
tutions are built. Cross-nationally, tax-heavy systems lower
the needed Al capability threshold through stronger effective
revenue collection, while Singaporean and Abu Dhabi-style
public-asset models show that governments can also capture
Al gains through ownership and investment returns rather
than taxes alone. Our framework therefore identifies which
levers governments can act on now to make future Al gains
easier to measure, claim, and distribute broadly.

1 Introduction

Al governance debates often treat technical capability as the
central variable: if Al becomes sufficiently powerful, then
society can decide how to distribute the gains (Dafoe 2018;
OpenAl 2018, 2023; O’Keefe et al. 2020; Anderljung et al.
2023). This paper starts from the opposite premise. Capa-
bility growth matters, but it does not by itself determine
whether Al-driven productivity gains become broad pub-
lic benefit, concentrated private rent, lower prices, worker
augmentation, or offshored profit. That outcome depends
on institutions: taxation, public ownership, anti-avoidance
capacity, market concentration, procurement rules, and the
design of Al deployment. Foundation models already sit
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inside cloud contracts, chip supply chains, enterprise soft-
ware, labor processes, and public-facing services; the result-
ing rents are shaped by technical performance, but also by
market concentration, ownership structure, and tax enforce-
ment across the Al value chain (Competition and Markets
Authority 2024; Organisation for Economic Co-operation
and Development 2025b,a).

We develop a policy benchmark for this institutional prob-
lem. Rather than asking only how “transformative” Al sys-
tems may become, our benchmark asks: Under what insti-
tutional conditions do Al-generated rents become suffi-
ciently observable, capturable, and durable to support
broad-based social benefit? Throughout, “Al rents” de-
notes Al-attributable capital income available for public cap-
ture; Proposition 2 separately adds pure economic profit cre-
ated by market power. Our benchmark links Al capability to
the public capture of automation rents, but it is not tied to any
single redistributive instrument. A broad transfer can be im-
plemented as an Al dividend, a sovereign wealth dividend,
a refundable tax credit, a negative income tax, or a universal
basic income. Therefore, what we consider here is the size
of the broad-based transfer benchmark, and leave the pre-
cise administrative form used to distribute it to be flexibly
chosen.

Specifically, our contribution is to extend traditional task-
automation growth models with an Al capability parameter
and use the resulting threshold condition to connect tech-
nical progress to institutional choices about public capture,
market structure, and broad-based benefit. Task automation
and capital deepening have long been central in macroe-
conomics (Solow 1956, 1957; Baumol 1967; Zeira 1998;
Acemoglu and Restrepo 2018). Recent Al-growth models
and reviews ask how automation, new tasks, or explosive
growth may change aggregate output (Aghion, Jones, and
Jones 2017; Erdil and Besiroglu 2023). Our question is com-
plementary: given a stream of Al-generated rents, we ask
when existing institutions can convert those rents into broad
social benefit. To make the benchmark demanding and in-
terpretable, we calibrate it to the standardized 11%-of-GDP
UBI (Universal Basic Income)-sized transfer (UBI Center
2019; U.S. Bureau of Economic Analysis 2024c), while em-
phasizing that UBI is a yardstick rather than the paper’s
normative endpoint. To isolate the institutional problem, we
hold the task frontier fixed and do not assume that Al cre-



ates new jobs, new tasks, or compensating labor demand.
This makes the model a conservative policy stress test rather
than a speculative forecast.

Within that environment, we derive a closed-form ca-
pability threshold linking AI productivity on automatable
tasks to effective public capture, operating and compliance
costs, automation intensity, and market structure. This re-
framing matters because these quantities correspond to ob-
servable policy levers. Public capture depends on tax en-
forcement, withholding rules, public equity, licensing, and
anti-avoidance capacity (U.S. Government Accountability
Office 2022; Organisation for Economic Co-operation and
Development 2025c,d, 2026). Operating costs depend on
compute, inference, safety, energy, and compliance burdens.
Market structure affects whether Al rents appear as com-
petitive surplus, concentrated profit, or bargaining power
within the Al value chain (Competition and Markets Author-
ity 2024; Organisation for Economic Co-operation and De-
velopment 2025b,a). The benchmark therefore does not ask
only whether Al becomes “transformative”; rather, it asks
whether governments can observe, capture, and govern the
rents generated by Al deployment.

Using current U.S. macroeconomic quantities, our central
calibration implies that supporting an 11%-of-GDP broad
transfer would require Al to reach roughly 5-7 times today’s
automation productivity on automatable tasks. Raising ef-
fective public capture from roughly 15% to 33% most sig-
nificantly lowers the threshold to about 3.2, with dimin-
ishing returns when AI companies are fully nationalized.
Market concentration lowers the funding threshold by ex-
panding rents, but this is a fiscal result rather than a wel-
fare endorsement. The same concentration that expands the
capturable rent pool can also create exclusion, lock-in, de-
pendence, and bottlenecks in Al infrastructure and down-
stream markets (Competition and Markets Authority 2024;
Organisation for Economic Co-operation and Development
2025b,a). The policy implication is that capability policy,
competition policy, and distribution policy must be designed
together.

We then use our benchmark comparatively, interpret-
ing it through U.S., Nordic, Japanese, Singaporean, and
Abu Dhabi-style institutional baselines. Recent compara-
tive governance work emphasizes that generative-Al gov-
ernance principles vary across regions, that compute-based
governance capacity is unevenly distributed, and that sys-
tematic monitoring infrastructure remains underdeveloped
(Luna et al. 2024; Lehdonvirta, Wu, and Hawkins 2024,
Arnold et al. 2024). Our benchmark complements that liter-
ature by translating institutional differences into capability
thresholds for broad-based benefit. Countries with different
levels of effective public capture, anti-avoidance capacity,
public-asset ownership, and value-chain position do not face
the same boundary between privately captured Al rents and
publicly shareable Al gains.

The result is not a prediction of when Al will fund a trans-
fer program, nor a decision rule that mechanically deter-
mines policy. It is a diagnostic tool for asking which in-
stitutional constraints make broad-based Al benefit more
or less fiscally plausible. Current empirical evidence sug-
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Lever  Meaning in our Observable proxy
model

Ve Al productivity Task-duration success rates, de-
on automated ployment benchmarks, and eco-
tasks nomically meaningful evaluations

of autonomous task completion
(Model Evaluation and Threat Re-
search 2025).

a Share of tasks Task and occupation exposure
that can be auto- measures from workforce sur-
mated veys, firm adoption data, and task-

level automation studies (World
Economic Forum 2023).

© Effective public Effective corporate tax collection,
capture of Al withholding regimes, public
rents equity claims, and anti-avoidance

enforcement outcomes (U.S.
Government Accountability
Office 2022; Organisation for
Economic  Co-operation  and
Development 2025¢,d).

c Operating and Compute, inference, safety, en-
compliance cost ergy, and regulatory expenditures
share as a share of gross Al revenue or

rent.

[ Augmentation Worker-level productivity gains,
before full au- time savings, and changes in task
tomation mix under Al assistance (Bryn-

jolfsson, Li, and Raymond 2023;
Dillon et al. 2025; Anthropic
2026).

Table 1: Governance levers can be observed rather than
treated as abstractions. Each model parameter can be tied
to a concrete measurement or institutional proxy.

gests that many Al deployments still augment workers
rather than replace them outright (Brynjolfsson, Li, and
Raymond 2023; Dillon et al. 2025; Anthropic 2026). Re-
cent work from METR also suggests that governance-
relevant capability measurement should be task-based and
deployment-relevant, rather than limited to static model-
evaluation scores (Model Evaluation and Threat Research
2025). We therefore present our framework as a policy test
for Al-driven automation, connecting fiscal feasibility to
capability monitoring, anti-avoidance enforcement, public-
asset strategies, procurement, competition policy, and labor
augmentation.

2 Observable Governance Levers

Before turning to the formal model, Table 1 maps our
key parameters to observables and institutional settings. We
place this map first because the model is meant to organize
and prioritize real policy levers, not reduce governance to a
single capability score.

Table 1 also clarifies why we interpret Al as a value-chain
and governance problem rather than a pure production-
function problem. Capability gains do not automatically be-
come public benefit. They may be dissipated by compute,
safety, or compliance costs (c); retained privately when pub-
lic capture (©) is weak; or shifted across jurisdictions if tax



and reporting rules are weak. Conversely, Al systems do not
need to have automated the whole economy for governance
questions to become pressing. Even partial automation (&)
of high-value tasks can generate meaningful rents, while v,
separately tracks gains from complementing workers before
full automation (Competition and Markets Authority 2024;
Organisation for Economic Co-operation and Development
2025b).

For monitoring, ; should be estimated sector by sector as
quality-adjusted productivity on a fixed basket of automat-
able tasks relative to that sector’s pre-Al automation base-
line. An economy-wide index should use fixed value-added
weights and report cross-sector dispersion; task-duration
benchmarks are leading indicators rather than direct esti-
mates of economic productivity. Effective public capture
should be estimated as net Al-attributable taxes, withhold-
ing, royalties, licensing revenue, and public-asset returns,
less Al-specific subsidies, divided by the corresponding Al-
attributable capital-income base. The statutory rates used be-
low are therefore scenario anchors, not estimates of national
O.

Seen this way, Table 1 is also a map of institutional re-
sponsibility. Model developers and cloud providers influ-
ence c through compute efficiency, safety practices, and
compliance architecture. Downstream deployers influence
& and v through workflow redesign, staffing choices, and
adoption sequencing. Tax and finance authorities influence
© through reporting, withholding, and anti-avoidance en-
forcement. The same deployment decision can therefore af-
fect both the distribution of benefits and the amount of rent
available to share in the first place (Competition and Markets
Authority 2024; Organisation for Economic Co-operation
and Development 2025b,a).

Finally, beginning with this table helps us keep two tran-
sition channels conceptually separate. The first is augmen-
tation, which we represent with v, and which is already
visible in current deployments. The second is automation
rent extraction, which depends on both &, the share of tasks
exposed to automation, and -, the productivity of Al on
those automated tasks. The same solvency benchmark ap-
plies across both these channels, with augmentation shap-
ing near-term output and automation rents determining the
longer-run funding base.

2.1 A Large UBI Benchmark as a Useful
Common Yardstick

A calibration needs a common fiscal scale. We use an 11%-
of-GDP UBI-sized transfer because it is demanding enough
to be policy-relevant, legible across disciplines, and admin-
istratively neutral in the model. It is a yardstick rather than a
recommendation: the same aggregate funding condition can
support Al dividends, refundable credits, wage supplements,
public services, or other broad-benefit instruments.

This separation also clarifies our normative scope. The
threshold is a positive fiscal-feasibility result conditional on
the premise that some Al gains should be shared broadly;
it does not identify the welfare-optimal transfer, delivery
mechanism, or recipients. Readers therefore need not en-
dorse UBI to use the benchmark.
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Equation (8) also makes smaller targets transparent. Hold-
ing other parameters fixed, a transfer share b = B/Y;
rescales as

b o

() =7(011) ( — | . 1
i) =:041) (557 ) m

At the central o = 0.66, a 5%-0of-GDP target lowers the
current-capture benchmark from 5.6x to about 3.3, and
the one-third-capture benchmark from 3.2x to about 1.9x.
Thus targeted instruments are not merely qualitatively easier

to fund; their thresholds can be read directly from the same
model.

3 Defining Our Conservative Automation
Benchmark: Solow-Zeira Growth Model
with an AI Capability Parameter

3.1 Holding the Task Frontier Fixed Gives a
Policy Stress Test

We model GDP Y; with a constant-elasticity-of-substitution
(CES) production function, which aggregates task-level
goods X into total output. In policy terms, this lets us rep-
resent the economy as a collection of tasks that differ in
whether output is produced by labor or by automated cap-
ital. Specifically, at date ¢ a unit-measure continuum of tasks
1 € [0, 1] is aggregated through

1 1/p
Y, = A; </ Xﬁdi) , p
0

where A; = Age9 is Hicks-neutral progress with growth
rate ¢ € R captures generic efficiency improvements (e.g.
Moore’s law, better chips, cheaper energy, learning curves)
that raise output even when no new jobs are created. o €
(0,1) is the elasticity of substitution across tasks, where a
lower o means that tasks are harder to substitute for one
another, so bottlenecks in non-automated work continue to
matter even when automated tasks become much more pro-
ductive. As in Zeira (1998), each task is produced by either
automated capital or labor:

Xi = {KZ'

c—1

<0, (@

g

if task 7 is automated at time ¢,
otherwise.

Li &
Here K,;; denotes capital services used for an auto-
mated task, including machines, software, compute, and
Al-enabled systems, while L;; denotes labor on a non-
automated task. The production block is technology-
agnostic: software-based generative Al, embodied robotics,
and hybrid systems can all enter through deployment-
specific estimates of v, and &.

Specifically, we fix a fraction & € (0, 1] of tasks as au-
tomatable. As a result, we do not need to assume full au-
tomation; rather, & is itself a governance-relevant lever: it
captures how much of the economy can, in principle, be
shifted into the automated block. Holding it fixed gives a
conservative benchmark, which allows us to ask whether
broad-based transfers remain feasible even if Al automates
only the currently automatable share and no new tasks
emerge.



With uniform allocation across the automated and non-
automated blocks, i.e. K;+ = K;/a for automated tasks and
L;; = L for non-automated tasks, output simplifies to

Y= A (@K + (1—a)t ). @

Here K denotes aggregate capital services allocated to the
automated block, while L denotes labor allocated to the
non-automated block. The two terms inside the production
function therefore correspond to the automated and non-
automated parts of the economy. This simplified expression
is useful because it makes the central governance tradeoff
explicit: broad-based benefit depends not only on how ca-
pable Al becomes, but also on how much of the economy is
exposed to automation and how much of the resulting capital
income can be publicly captured.

3.2 Capability Should Scale Automated-Task
Productivity, Not Raw Capital

We model Al capability ~; as raising the productivity of
automated tasks. The parameter 7, is measured relative to
pre-Al automation, so 7, = 1 is the baseline and vy, > 1
means that Al makes already-automated tasks more produc-
tive. Rather than treating Al as simply adding more raw cap-
ital, we let capability scale the effective contribution of the
automatable block:

a' P — (1) TP =y el PR

The production function therefore becomes

1/p
Y, = Ay (7}*%1—’3}{5 + (1 - d)l"’LP> Y > 1.

)

This specification has a direct policy interpretation: Al ca-
pability does not expand the literal set of automatable tasks;
that role is played by &; instead, 7, measures how much
more economically important the automated block becomes
once Al improves the productivity of tasks already exposed
to automation. This distinction is useful because the gov-
ernance question is not only how many tasks can be auto-
mated, but also how much rent those automated tasks can
generate once Al systems become more capable.

The choice to scale the automated block rather than raw
capital is also economically motivated. If we multiplied cap-
ital directly by ~y;, the capability boost would enter as v/ and
would be mechanically attenuated when p < 0. That would
make higher Al capability look less important precisely in
the case where tasks are hard to substitute for one another.
For our purposes, that is the wrong object: we want y; to cap-
ture the productivity of Al on automatable tasks, not simply
the quantity of capital used in them.

The condition p < 0, equivalently o < 1, means that
tasks are gross complements. In policy terms, this captures
the Baumol “cost-disease” effect (Baumol 1967): even if Al
makes automated tasks much cheaper or more productive,
non-automated tasks such as care, oversight, judgment, ser-
vice delivery, or other labor-intensive activities can remain
economically important. As automated tasks become more
productive, the economy does not necessarily become all au-
tomation all the way down. Instead, relative scarcity shifts
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toward the slower-moving non-automated block. This keeps
the model from assuming that Al capability alone makes la-
bor irrelevant, while still allowing higher v; to expand the
rent pool generated by automation.

Finally, we note that restricting attention to v; > 1 is with-
out loss of generality. Values below one would mean that
Al makes the automated block less productive than pre-Al
automation. In the model, such a case can be absorbed by
redefining the effective automatable share as &' = @, so
it adds no distinct economics. We therefore treat ¢ = 1 as
the pre-Al automation baseline and ; > 1 as any additional
productivity boost delivered by Al if any.

3.3 Effective Public Capture is a Key Fiscal Lever

To determine how much rent can be shared, we also need
a simple way to summarize the economy’s capital base.
We assume that a constant share s of output is saved and
invested, while existing capital depreciates at rate § via
the standard Solow capital-accumulation difference equa-
tion (Solow 1956, 1957):

Kt+1 = S}/t —+ (1 — 5)Kt (6)

This standard accumulation equation says that next period’s
capital equals new investment plus the undepreciated part of
the current capital stock.

Once Al capability v, stabilizes, or grows at any constant
factor G, := 41/ > 0 while the capital stock adjusts
at G = K1 /K, = GY 77 sothat Vi1 = €9Y; in
either case, this linear difference equation forces the capital-
output ratio to a Solow limit of

Ki t5oo _ S
K =

e9—1+56

S
g+6

lg|<1

)

Y;

We use this ratio to express the rent-generating automated
capital base relative to the size of the economy. This keeps
the threshold in terms of observable macro quantities rather
than requiring a separate forecast of the total capital stock.

We model the public sector as capturing a share © €
(0,1] of AI rents, net of an operating and compliance cost
share ¢ € [0,1). We interpret © broadly as effective pub-
lic capture through taxation, withholding, anti-avoidance en-
forcement, public ownership, or equivalent claims on Al-
generated rents. This broader interpretation is important:
in the comparative section below, we use real-world tax
regimes as stylized baselines for O, but we also distinguish
tax-heavy systems from public-asset models whose effective
public claim can exceed what headline tax rates alone sug-
gest.

4 Identifying Tractable Governance
Thresholds
Our model, defined in §3, yields a transparent benchmark

for the capability required to finance a transfer benchmark
B:

Proposition 1 (Capability threshold). In the economy de-
scribed by (5)—(7), a transfer benchmark B is fiscally sus-



tainable in period t if and only if
7 1
) L o=-L w0

o[ BY
e (_)(1_ 1_p
(3)

c)al=r Al kp

Proofs of all propositions and corollaries are available
in the full arXiv version: https://arxiv.org/abs/2505.18687.

Proposition 1 is the benchmark around which the rest of
our analysis turns. It says that the Al capability threshold ~;
is multiplicatively shaped by public capture (©), Al train-
ing and safety costs (c), automation intensity (&), and the
capital-output ratio (k). In particular, Al capability and pub-
lic capture are not substitutes in any simple political sense. A
society can lower the required capability by raising capture,
or lower the required capture by waiting for more capable
Al, but the trade-off is dictated by (8).

Corollary 1 (Comparative statics). For the threshold

* B/Y; 7 _ S
T 61— cal-rAlRe ) T
the first-order effects are

M s g _ ot

—— =——=<0 — = 0

- "0 " T 1-¢ 7

a * * 8 * *
Ty, e O

o Q Ok K

Mg __opif i (o=

—_— = >0, =——>"<0.

ds s o) ed—1+40

The comparative statics give insight into governance:
More public capture (©) lowers the required Al capability
for broad-based benefits. Higher operating or safety costs (c)
raise it. Broader automation & lowers it. A higher capital-
output ratio k raises the threshold because the automated-
capital rent share enters as £” with p < 0: at a fixed capabil-
ity level, additional capital reduces the marginal rent share
of the automated block. The saving and depreciation effects
follow through this same capital-output channel: higher sav-
ing s raises < and therefore raises the required capability,
while higher depreciation § lowers % and therefore lowers it.

Proposition 2 (Funding threshold under oligopoly). Sup-
pose the Al-capital sector is supplied by Cournot firms with
conduct parameter § = %, s? € [0,1] and demand elas-
ticity ¢ > 0, so pure profit accounts for the share 0/c of
output. If the public sector captures that pure-profit compo-
nent in addition to the rent share in Proposition 1, then the
transfer benchmark is sustainable if and only if
o
> . (10)

N B B/Y; 1 0/e

Toligot =\ ©(1—c)al PAlRP  al P ALk
Whenever 6 > 0, V300 4 < V7

Equation (10) should not be read as saying that concen-
trated Al markets are good. It says only that, if a small num-
ber of firms earn large Al rents, there is a larger pool of
money that governments could in principle capture and re-
distribute, thereby making a broad transfer easier to fund.
But the same concentration can also make AI markets less
fair and less resilient by increasing lock-in, limiting entry,
raising switching costs, and making governments and users
dependent on a few suppliers.
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Corollary 2 (Higher public capture lowers the necessary Al
capability threshold). If ©2 > O4, then

You <Vi4 and 7, —75,=Ct (@f" — @;”) >0,
where
B/Y,

(1)
€ = ((1 - c)@l—PAfRP) '

Corollary 2 is especially useful for comparative analysis.
It tells us that cross-national differences in effective pub-
lic capture map directly into different capability thresholds.
That is the compact formal statement behind the compara-
tive discussion below: countries do not need the same level
of Al capability to support broad-based benefit if their insti-
tutions turn rents into public revenue at different rates, as we
now analyze below.

(12)

5 Calibration and Sensitivity Analyses

Moderate Public Capture Substantially
Lowers the Needed Capability

We start by calibrating the benchmark using current
U.S. quantities where possible. The transfer benchmark is
B/Y; &~ 0.11, corresponding to a $12,000 annual transfer
for adults relative to 2024 U.S. GDP (UBI Center 2019; U.S.
Bureau of Economic Analysis 2024c). We set public cap-
ture © = 0.145 using GAO evidence on effective federal
corporate income taxation (U.S. Government Accountabil-
ity Office 2022). We use & = 0.42 based on automation-
related task shares reported by the World Economic Forum
(World Economic Forum 2023). For substitution, we use the
U.S. capital-labor elasticity range summarized by Knoblach,
Roessler, and Zwerschke (2020), centered at o = 0.66. We
set s = 0.22 from U.S. gross capital formation (World
Bank 2025), ¢ = 0.011 from CBO productivity projec-
tions (Congressional Budget Office 2024), and § = 0.056
from BEA fixed-asset data (U.S. Bureau of Economic Anal-
ysis 2024a,b). Because frontier Al operating and compli-
ance costs remain highly uncertain, we treat c as a policy-
sensitive range and use ¢ = (.60 as our central benchmark,
conservatively informed by third-party estimates of Ope-
nATI’s gross margins and inference costs (Sacra 2025).

That last choice is worth underscoring. We do not want
the benchmark to smuggle in a false precision about oper-
ating costs. Compute, inference, safety, energy, evaluation,
and compliance expenditures may all change quickly as Al
diffuses into more sectors. In other words, c is not just a
nuisance parameter; it is one of the ways in which the insti-
tutional and technical shape of deployment enters the fiscal
question. For that reason, we plot sensitivity bands in Fig-
ure 1 rather than a single point estimate.

Figure 1 summarizes the first-order benchmark. Under
current public capture and benchmark costs, the threshold is
about 5.6 x today’s automation productivity on automatable
tasks. Moving across plausible operating-cost values pro-
duces a range of roughly 4.8 to 7.6x. Varying o across
the Knoblach, Roessler, and Zwerschke (2020) range yields
a threshold between about 4.9x and 6.4 . Raising public
capture from about 15% to one-third lowers the threshold to

5.1



@D Cost range (¢ = 0.50 to 0.75)

Elasticity range (o = 0.45 to 0.87)

@ Benchmark point estimate 5.6x%
Current U.S. capture(© ~ 0.145) - « ) ]
One-third public capture(© = 0.33) |- () >
3.2%
| | | | | | | | | | | |
2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8

Required AT capability threshold v* (x current automation productivity)

Figure 1: Moderate public capture can substitute for substantial capability growth. Thick segments show the threshold
range induced by operating-cost uncertainty, thin inner segments show the elasticity range, and dots show the benchmark point
estimate. Under current U.S. capture, the required Al capability threshold is roughly 5.6x today’s automation productivity;

under one-third public capture it falls to roughly 3.2x.

roughly 3.2x, with a broader sensitivity range of roughly
2.4x to 4.4x once elasticity and cost uncertainty are in-
cluded. Institutional reform therefore changes the calibrated
boundary by several multiples of today’s automation pro-
ductivity.

The policy significance of Figure 1 is not that it predicts a
date on which AI will inevitably cross the line. We intention-
ally avoid that framing here. The point is instead that the rel-
evant threshold is not obviously science-fictional in scale. In
our benchmark, institutions move the threshold by roughly
the same order of magnitude as many speculative arguments
about capability growth. That is precisely why governance
choices matter earlier rather than later.

5.2 Market Concentration Can Lower the
Funding Threshold While Worsening Welfare

Figure 2 illustrates Proposition 2. Imposing the symmetric-
Cournot benchmark § = 1/m makes the policy intuition
transparent: most of the change happens when markets move
from monopoly to a small oligopoly, not when they move
from ten firms to twenty-five. The current Al sector sits
much closer to concentrated oligopoly than to perfect com-
petition in several layers of the stack, from specialized chips
and cloud infrastructure to access pathways for frontier
models (Competition and Markets Authority 2024; Organi-
sation for Economic Co-operation and Development 2025b).
In our benchmark, that concentration lowers the funding
threshold because it creates larger profits. But it simultane-
ously raises governance concerns about dependency, fore-
closure, and bargaining power within the AI value chain.
Proposition 2 establishes no welfare ranking: consumer sur-
plus, innovation, worker power, resilience, and democratic
accountability remain outside its fiscal comparison.

This is a genuinely double-edged result for Al gover-
nance. If regulators successfully open markets and reduce
rents, then broad-based benefit does not become less de-
sirable; it simply has to be financed through more robust
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public-capture instruments rather than by relying on concen-
trated markups. The right lesson is therefore not “monopoly
is good,” but that competition governance and distributional
governance cannot be analyzed in isolation.

5.3 Moving from Low to Moderate Capture
Matters More Than Chasing Full
Nationalization

Figure 3 shows that public capture is one of the strongest
institutional levers in the model, but also that its gains are not
linear. Starting from the U.S. benchmark, raising effective
capture lowers the threshold sharply at first and then more
slowly. The one-third benchmark is therefore attractive not
because it is magically optimal, but because it captures the
steep part of the curve. Past that point, additional capture still
helps, but the marginal reduction in v* is noticeably smaller,
especially when c is high.

That curvature is not incidental. Because v* = C;©~7
and o € (0, 1), the largest threshold reductions occur when a
country moves from very low capture toward moderate cap-
ture; later increments still help, but less dramatically. This is
the formal reason the one-third benchmark matters so much
in our calibration and why moving the threshold does not re-
quire full nationalization or anything close to it. Once oper-
ating and compliance costs are high, the practical challenge
is not simply to raise headline rates, but to raise effective cap-
ture while keeping administrative drag and avoidance man-
ageable.

This is where Corollary 2 becomes useful for comparative
policy analysis. Cross-national tax and ownership regimes
provide a rough sense of how different states sit at different
points on the curve, even though statutory tax rates do not
map one-to-one into ©, as it can depend on tax bases, deduc-
tions, enforcement, profit shifting, withholding rules, public
ownership, and other claims on Al-generated value. Swe-
den’s official corporation tax rate is 20.6% (Swedish Agency
for Economic and Regional Growth 2025), while Norway’s
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business general-income rate is 22% (The Norwegian Tax
Administration 2025). Singapore’s flat corporate income tax
rate is 17% (Inland Revenue Authority of Singapore 2026),
and the UAE’s federal corporate tax rate is 9% above the
relevant threshold (Ministry of Finance - United Arab Emi-
rates 2026). For Japan, JETRO reports a 29.74% effective
corporate tax rate for larger enterprises on a standard-rate
basis (Japan External Trade Organization 2025). Using those
values only as stylized baselines for effective capture, the
implied benchmark threshold is roughly 5.6 x under the cur-
rent U.S. baseline, 5.0 x under Singapore’s headline tax rate,
4.4x under a Swedish-style rate, 4.2x under a Norwegian-
style rate, 3.5x under the Japanese large-firm rate, 3.2x at
the one-third benchmark, and 7.7x under the UAE’s tax-
only federal baseline.

Table 2 should therefore be read as a comparison of juris-
dictional fiscal capacity: countries with stronger institutions
for turning concentrated profits into public revenue need less
Al capability to support the same transfer benchmark. It is
not a claim that the state hosting or taxing an Al firm has the
sole moral entitlement to globally produced value.

Singapore and Abu Dhabi sharpen that comparative read-
ing because both illustrate public-asset pathways that a tax-
only proxy understates. Singapore’s Net Investment Returns
Contribution allows the government to spend up to 50%
of expected long-run returns on reserves invested by GIC,
MAS, and Temasek, which means public capture can occur
through public assets as well as through ordinary corporate
taxation (Ministry of Finance Singapore 2025; GIC Private
Limited 2026). Abu Dhabi combines the UAE’s low federal
corporate tax with large sovereign investors such as ADIA,
Mubadala, and ADQ, which are explicitly tasked with sus-
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Ilustrative baseline Oused ~*atc=0.60

Current U.S. effective fed-  0.145 5.6
eral corporate tax

Singapore statutory corpo-  0.170 5.0
rate tax

Sweden statutory corporate  0.206 4.4
tax

Norway business/general-  0.220 4.2
income rate

Japan effective corporate  0.297 35
tax rate (larger enterprises)

One-third  public-capture  0.330 32
benchmark (© = 0.33)

UAE federal corporate tax  0.090 7.7

(tax-only baseline)

Table 2: Tax-heavy and public-asset states offer different
routes to effective public capture. These values use pub-
lished tax rates as stylized reference points rather than direct
estimates of effective Al-rent capture.

taining long-run prosperity, generating returns for the gov-
ernment, and diversifying the economy (Abu Dhabi Invest-
ment Authority 2026; Mubadala Investment Company 2026;
ADQ 2026). The point is not that these institutions can be
copied wholesale or that they already solve Al distribution.
It is that low headline taxation and low effective public claim
are not the same thing.

That distinction matters for current industrial-policy
debates. Many proposals for Al dividends, public co-
investment, sovereign or social wealth funds, data-center
community-benefit agreements, and public-interest licens-
ing are trying to move only three objects in our model: raise
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Figure 3: The biggest fiscal gains come from moving from low to moderate public capture. The curves plot the required
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benchmark. Because © is broader than statutory taxation alone, Singaporean and Abu Dhabi-style public-asset institutions
should be read as tax-only lower bounds rather than complete estimates of public claim on Al rents.

O, keep ¢ from being shifted onto the public, or increase
visible worker benefit during the augmentation phase. Our
framework validates that instinct, but it also clarifies the con-
straint: these ideas matter only if they produce durable pub-
lic claims on rent without adding so much leakage or admin-
istrative drag that the gains are dissipated.

The comparative lesson is also about sequencing. Juris-
dictions starting near the U.S. baseline cannot count on ca-
pability growth alone if they want broad-based benefit in a
politically relevant time frame; they need to move on cap-
ture and enforcement earlier. Jurisdictions already closer to
the one-third benchmark (© = 0.33) may get more from
improving measurement, competition governance, and tran-
sition support, because additional gains from higher capture
arrive more slowly once they are already on the flatter part
of Figure 3. The same global technology trend therefore im-
plies different immediate priorities across states.

That observation matters especially because Al rents are
likely to be internationally mobile. Cross-border payments,
licensing arrangements, cloud contracts, and intellectual-
property location choices all affect where rents appear to
arise and where they are taxed. OECD evidence on with-
holding taxes, treaty networks, and minimum-tax coordina-
tion exists precisely because firms can shift profits when
public capture is fragmented or poorly coordinated (Or-
ganisation for Economic Co-operation and Development
2025¢,d, 2026). In an Al context, this means that public-
capture policy is partly a domestic question and partly a co-
ordination question. If countries compete to attract compute
clusters or model firms by offering weak capture, the effec-
tive © relevant for broad-based benefit can stay low even as
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aggregate rents rise.

Comparative perspective also means recognizing that ju-
risdictions do not occupy the same place in the Al value
chain. A country that hosts model labs, cloud regions, or
valuable downstream platforms can often capture profits
more easily than a country that mainly imports Al services.
For the latter, the central issue is often less which head-
line rate to choose than whether source-based withhold-
ing, reporting obligations, and co-ordinated audit rules pre-
vent value generated in domestic deployment from being
booked elsewhere. Cross-national inequality therefore en-
ters our benchmark through institutions as much as through
capability: the same ~; can produce very different social out-
comes depending on whether a state has the capacity to lo-
cate, measure, and claim part of the profit stream (Organi-
sation for Economic Co-operation and Development 2025d,
2026).

Recent comparative governance scholarship reaches a
similar conclusion. Luna et al. show that governance pro-
cesses and principles for generative Al already differ
meaningfully across regions, while Lehdonvirta, Wu, and
Hawkins show that the geography of AI compute cre-
ates unequal opportunities for states to govern Al systems
through territorial control of infrastructure (Luna et al. 2024;
Lehdonvirta, Wu, and Hawkins 2024). Our comparative
thresholds translate those institutional asymmetries into a
more concrete question: how much capability must a country
wait for if it cannot already locate, tax, or own a meaningful
share of Al rents?

Real-world public-rent institutions also illustrate why the
model’s collective-benefit channel is not merely hypotheti-



cal. Norway’s Government Pension Fund Global is financed
by state petroleum revenues and invests those proceeds for
long-run public benefit (Norwegian Ministry of Finance
2026). Petroleum rents are obviously not Al rents, and we
do not mean to collapse the analogy. But the institutional
lesson is important: concentrated economic rents can be con-
verted into broad public assets through durable state capac-
ity rather than through ad hoc redistribution alone. When
public-asset pathways are used, however, governance quality
matters too. The Santiago Principles exist precisely because
sovereign wealth funds need transparent mandates, account-
ability, and risk-management discipline if they are to convert
concentrated rents into legitimate public benefit (Interna-
tional Forum of Sovereign Wealth Funds 2026). That helps
explain why our model treats UBI as one benchmark inside
a broader family of dispersion mechanisms rather than as the
only available endpoint.

The practical implication is that distribution mechanisms
should be matched to institutional maturity. Some countries
may be better placed to rely on general taxation and existing
transfer systems; others may find royalty-style mechanisms,
sectoral levies, or publicly governed funds easier to admin-
ister. Our benchmark does not adjudicate among those de-
signs. It clarifies that they are all attempts to move the same
underlying lever: effective public capture of Al rents.

6 Practical Policy Takeaways

Our benchmark is most useful as a policy checklist. Broad-
based benefit depends not only on how capable Al systems
become, but also on whether governments can capture part
of the resulting rent, keep deployment costs visible, pre-
serve contestability where it matters, and make near-term
augmentation beneficial enough to sustain legitimacy. These
are not separate debates: they map onto public capture (©),
Al safety and operating costs (c), market concentration (6),
demand elasticity (¢), the share of tasks automated (&), and
labor augmentation (1)), and they therefore shift the capabil-
ity threshold itself. The practical question is which of these
levers a government can move before Al rents, contracts,
and deployment patterns become institutionally entrenched.

6.1 Make AI Rents Claimable Early

The strongest direct lever is effective public capture, ©. The
practical target is not a single tax instrument or maximal
public ownership, but a credible institutional bundle that
turns Al rents into durable public claims. Corporate taxa-
tion can do part of this work, but only if it is paired with
anti-avoidance, withholding, disclosure, and minimum-tax
coordination that limit leakage through royalties, transfer
pricing, cloud contracts, and intellectual-property location
choices (Organisation for Economic Co-operation and De-
velopment 2025c¢,d, 2026). In our model, weak enforcement
simply lowers effective © and raises the required *.

This implies a concrete administrative agenda. Tax au-
thorities need enough reporting to distinguish domestic Al
deployment revenue, cloud and inference payments, model-
access royalties, and capital income booked through related
entities. Public agencies can support that task by requiring
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large Al vendors to disclose contracting structures, compute-
region dependencies, and material subcontractors when they
sell into public or regulated sectors. The point is to make the
Al value chain legible enough that ordinary fiscal tools can
operate before rents become hard to locate.

Public-asset channels are the second route. Norway’s
petroleum fund, Singapore’s public-investment model, and
Abu Dhabi’s sovereign investment institutions are not Al
policies, but they show that concentrated rents can be con-
verted into public balance-sheet claims when the state has
durable investment and governance capacity (Norwegian
Ministry of Finance 2026; Ministry of Finance Singapore
2025; GIC Private Limited 2026; Abu Dhabi Investment Au-
thority 2026; Mubadala Investment Company 2026; ADQ
2026). An Al analogue could take the form of royalties
on scarce compute access, public equity in infrastructure,
licensing fees, or a social wealth fund capitalized by Al-
related revenues.

This is why the result does not imply full-scale nation-
alization. Moderate, well-governed public claims can move
© without owning Al firms outright; poorly governed subsi-
dies can raise c or leave O effectively unchanged. The key
design problem is to make public claims predictable enough
for investment, but strong enough that profits from socially
consequential automation are not locked into private balance
sheets before institutions catch up.

The distinction between statutory and effective capture is
crucial for innovation incentives. A levy that deters benefi-
cial investment, induces relocation or avoidance, or is offset
by subsidies may raise a headline rate without raising real-
ized ©. Our model therefore does not identify an optimal tax
rate. It shows what a realized public claim would do to fis-
cal feasibility; policy design must separately test investment,
entry, location, and tax-base responses.

6.2 Protect Public Benefit When Making Markets
More Competitive

Competition policy and distribution policy need to be de-
signed together. Our oligopoly result is a funding result, not
a welfare endorsement: concentration can lower the transfer-
funding threshold by preserving rents, while also increas-
ing dependence, exclusion, and lock-in. Competition author-
ities are therefore right to worry about Al infrastructure and
downstream market power (Competition and Markets Au-
thority 2024; Organisation for Economic Co-operation and
Development 2025b,a). The policy question is what replaces
concentrated rents if markets become more contestable.

One answer is stronger public capture. Another is inter-
operability policy that keeps diffusion broad while still pre-
serving a public claim on the surplus. Public compute invest-
ment, open standards, model-access conditions, and public-
interest licensing can reduce dependence on a few suppliers
without giving up the distributional question. Antitrust suc-
cess should therefore be measured not only by lower prices
or more entrants, but also by whether the resulting market
structure leaves institutions capable of financing broad ben-
efit.

This is where the model disciplines a common policy
instinct. “More competition” and “more public revenue”



can pull in different directions if competition compresses
rents faster than public institutions learn to capture them. A
government that weakens gatekeeper power should simul-
taneously strengthen reporting, interoperability, and public-
benefit claims, so diffusion gains are not purchased by mak-
ing the future rent stream invisible or unclaimable.

6.3 Write Public AI Contracts for Public Benefit

Governments should treat public Al contracting as distribu-
tion policy, not only as technology purchasing. Public agen-
cies, schools, courts, health systems, and benefits offices in-
creasingly adopt Al through cloud contracts, model APIs,
and application-layer vendors. Those contracts can lower ef-
fective deployment costs when they require interoperabil-
ity, auditability, contestable switching, fallback procedures,
and clear responsibility for errors. They can also raise c
when they create lock-in, opaque compliance burdens, or
off-budget infrastructure costs (Competition and Markets
Authority 2024; Organisation for Economic Co-operation
and Development 2025a).

Public value has to be visible before a large automation-
profit pool exists. Better services, shorter waits, and mean-
ingful error redress can build legitimacy for later public
capture; surveillance, brittle automation, and vendor depen-
dence can produce distrust. Procurement is therefore an
early opportunity to make Al gains legible as public value
rather than private cost cutting.

Public contracts should preserve switching rights, require
audit logs for consequential uses, allocate responsibility for
errors, limit exclusive data access, and disclose local energy
or water burdens. These clauses shape c and the legitimacy

of ©.

6.4 Make Augmentation Benefit Workers

The near-term labor problem is likely to be augmentation
before full replacement. Evidence from customer support,
knowledge work, and observed model usage suggests that
many current systems raise worker productivity or change
task mix before they eliminate entire jobs (Brynjolfsson, Li,
and Raymond 2023; Dillon et al. 2025; Anthropic 2026).
That is why ; matters. In the non-automated block, near-
term labor augmentation can be represented as

(1—a)'"PLP — (1 —a) =P (¢ L)°. (13)
This does not replace the automation-rent threshold based
on ;. It adds a transition channel: Al can raise output and
worker productivity before deeper substitution produces the
dominant rent pool.

Policy should track wages, task discretion, service qual-
ity, and who captures time savings; whether output targets
outpace pay; whether training reaches lower-wage workers;
and whether workers can contest algorithmic management.
Worker voice, sectoral training, support for smaller firms,
and public-sector standards are therefore part of Al gover-
nance. A positive aggregate 1, is not enough if job quality
or bargaining power deteriorates. Steering ), toward work-
ers can build legitimacy while institutions prepare to share
later automation rents.
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This also clarifies the conservative benchmark. Holding
the task frontier fixed is not a forecast that new jobs will fail
to emerge; it is a stress test for policy if job creation is not
enough to absorb displacement.

6.5 Track the Policy Levers Together

The final takeaway is measurement. A capability thresh-
old cannot be governed with a single benchmark score
or countdown date. Policymakers need a dashboard link-
ing task-based capability measures to sectoral deployment,
profit location, market concentration, public receipts, worker
outcomes, and infrastructure costs. METR’s task-duration
framing is closer to the model’s 7; than decontextualized
test scores, but it still needs institutional data about where
economic value accrues (Model Evaluation and Threat Re-
search 2025; Arnold et al. 2024).

Responsibility should be explicit. Statistical agencies and
independent evaluation bodies should jointly estimate ~; and
@; tax and finance authorities should publish effective O;
competition authorities should monitor § and ¢; labor agen-
cies should measure v;; and infrastructure and sector regu-
lators should report c. Each series should include methods,
uncertainty intervals, and sectoral dispersion rather than one
falsely precise national score.

The dashboard should trigger different responses depend-
ing on what moves. Rising capability with weak capture
calls for disclosure and enforcement; concentrated profits
with declining competition call for interoperability and mar-
ket governance; visible augmentation with modest profits
calls for training, bargaining, and public-service deployment
standards. The point is not to find one magic number, but to
know whether capability, capture, cost, market structure, or
worker benefit is the binding constraint. Regular publication
would make the benchmark useful before the threshold is
crossed by revealing the binding institutional constraint.

7 Limitations and Policy Directions

Our benchmark is intentionally aggregate. We omit house-
hold incidence, endogenous task creation, and strategic
profit shifting, though our supplementary Ramsey-Cass-
Koopmans analysis (§A.5) shows lower endogenous saving
relaxes the Al feasibility constraint. These omissions mat-
ter for welfare and implementation; our work identifies the
minimal institutional variables richer models must measure.

Key extensions sharpen instrument choice without sacri-
ficing tractability: estimate sector-specific v, from observed
tasks (Model Evaluation and Threat Research 2025); map ©
to taxes, withholding, royalties, and public assets; place en-
ergy, infrastructure, and safety spending inside c; and model
the shift from augmentation ), to substitution. These exten-
sions can turn the dashboard into policy triggers while pre-
serving the result: governance choices materially shift when
Al gains become broadly shareable.
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Ethical Considerations and Distributional
Scope

Our fiscal threshold is conditional on a normative premise:
some gains from socially consequential automation should
be made broadly shareable. The equations do not establish
that premise, select a welfare-optimal transfer, or determine
who should receive it. UBI is a demanding common yard-
stick, not a claim that cash transfers always dominate public
services, worker ownership, targeted credits, reparative in-
vestment, or other uses of public revenue. Democratic insti-
tutions still have to justify the objective, instrument, recipi-
ents, and tradeoffs.

The U.S. calibration likewise does not imply that the
country hosting or taxing a leading Al firm has the sole legit-
imate claim on its profits. Al value may depend on workers,
users, data and content contributors, supply chains, public
research, knowledge commons, compute and energy infras-
tructure, natural resources, and affected communities across
many jurisdictions. A nationally collected dollar is therefore
a measure of fiscal capacity, not by itself a complete account
of distributive justice. Treating globally produced value as
belonging only to headquarters countries could deepen ex-
isting inequalities in compute access and governance capac-
ity (Lehdonvirta, Wu, and Hawkins 2024; Luna et al. 2024).

Possible responses include source-based withholding, for-
mulary allocation, royalties, community-benefit agreements,
treaty coordination, and internationally governed funds. Our
model does not privilege one arrangement. Under any of
them, © should be interpreted as the share public institutions
can direct after legitimate cross-border claims and transfers
are recognized. Effective governance also requires represen-
tation and accountability for communities supplying labor,
data, infrastructure, or resources, rather than assuming that
efficient collection alone makes distribution fair.

Finally, neither of the model’s two transition channels is
ethically self-validating. The lower fiscal threshold under
concentration is not an endorsement of monopoly: depen-
dence, exclusion, surveillance, weak contestability, and po-
litical power may outweigh the fiscal advantage. Likewise,
a positive augmentation effect 1), can coexist with work in-
tensification, lower autonomy, or weaker bargaining power.
Public reporting, worker voice, contestability, and accessi-
ble mechanisms for redress are therefore safeguards for the
same transition the benchmark describes, not optional addi-
tions after the threshold is crossed.
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